Neuronal models for studying lipid metabolism and transport.
New methods have been developed for studying lipid metabolism and transport in primary cultures of neurons. Sympathetic neurons from rats and mice, as well as retinal ganglion neurons from rats, can be cultured in three-compartmented culture dishes in which the cell bodies reside in a compartment separate from that housing the distal axons. In addition, the three compartments contain completely independent fluid environments. Consequently, these neuronal cultures represent an excellent model for studying the intra-neuronal transport of lipids and proteins between cell bodies and distal axons. In addition, compartmented neuron cultures are particularly appropriate for investigating factors that regulate axonal growth and neuronal survival. The application of the compartmented culture model for use with murine neurons has opened up many new possibilities for studying lipid metabolism in neurons derived from genetically modified mice. Examples are given in which compartmented cultures of primary neurons have been used in studies on (i) lipid analysis of distal axons and cell bodies/proximal axons, (ii) immunoblotting of neuronal proteins involved in lipid metabolism, (iii) the compartmentalization of lipid metabolism, (iv) the role of lipids in axonal growth and survival, and (v) intracellular lipid transport.